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A PROCESS AND APPARATUS FOR COAGULATING AND DRYING LATEX 

The present invention relates to a process and apparatus 
for the continuous coagulation and drying of a rubber 
latex. In the specification the term "rubber latex" 
includes both a natural rubber latex and synthetic rubber 
latices . 

There has previously been proposed and developed a 
process in which a rubber latex is fed through a 
coagulator in which the temperature of the latex is 
raised sufficiently to cause the latex to coagulate to 
form coagulated rubber. The coagulated rubber is then 
fed through a dryer which reduces the moisture content of 
the coagulated rubber to an acceptable level. 

In the above-mentioned conventional process, the 
coagulation of the rubber latex can take several hours, 
and the drying process can take more than 15 hours. 

It is an aim of the invention to provide a process and 
apparatus for the continuous coagulation and drying of 
rubber latex in which the above-mentioned coagulation and 
drying times are reduced and there is a more precise 
control of the coagulation and drying process. 

According to one aspect of the invention there is 
provided a process for the continuous coagulation and 
drying of rubber latex, the process comprising passing a 
stream of the latex through a coagulator to form 
coagulated rubber, introducing the coagulated rubber 
stream from the coagulator into a dryer downstream of the 
coagulator, and passing the coagulated rubber through the 



dryer to dry the rubber, in which the latex stream in the 
coagulator is heated by a combination of microwave energy 
and hot air to cause the latex to coagulate. 

The coagulation temperature may be in the range from 30°C 
to 90°C, and preferably the latex stream entering the 
coagulator may have a thickness in the range from 1 . Omm 
to 15.0mm. 

The coagulated rubber in the dryer may also be heated by 
a combination of microwave energy and hot air to dry the 
rubber, and the rubber may be dried to have a moisture 
content of less than 1.5%. 

The process may also include stretching the coagulated 
rubber stream as it passes between the coagulator and the 
dryer, and preferably this coagulated rubber stream is 
stretched by increasing the speed at which the stream is 
conveyed to the dryer. 

According to another aspect of the invention there is 
provided an apparatus for the continuous coagulation and 
drying of rubber latex, the apparatus comprising a 
coagulator, first feeding means to pass a stream of latex 
through the coagulator to form coagulated rubber, a 
primary heating means operable to provide a combination 
of microwave energy and hot air to coagulate the latex 
stream passing through the coagulator, a dryer to receive 
the coagulated rubber stream from the coagulator, second 
feeding means to pass the coagulated rubber stream 
through the dryer, and secondary heating means to dry the 
coagulated rubber passing through the dryer. 



The secondary heating means may also be .operable to 
provide, a combination of microwave energy and hot air to 
dry the rubber. 

The apparatus may also include a stretch unit to stretch 
the coagulated rubber stream leaving the coagulator 
before it enters the dryer, and preferably the first and 
second feeding means are conveyor belts. 

An embodiment of the invention will now be described by 
way of example with reference to the accompanying 
illustrative drawings in which :- 

Figure 1 is a side elevation of a plant for coagulating 
and drying rubber latex, and 

Figure 2 is a plan view of the plant of Figure 1. 

Referring to the drawings, the material from which the 
rubber is formed is a fully compounded natural rubber 
latex containing a chemical dispersion of sulphur, zinc 
oxide? accelerators, antioxidants, antidegradents and a 
heat sensitising agent. This latex is prepared in a 
mixing and metering unit (2) and the prepared latex is 
fed through a feed pipe (4) and a dispenser (6) onto an 
endless conveyor belt (8) which is coated with 
polytetraf luoroethylene (PTFE) to prevent coagulated 
rubber from sticking to the belt. The feed of the latex 
onto the belt (8) is controlled to provide a uniform 
thickness of latex in the range from, 1 . Omm to 15. 0mm 
across the full width of the conveyor belt (8) . 



The belt (8) feeds the latex through a coagulator (10) 



which produces a combination of microwave energy and a 
supply of hot air to raise the temperature of the latex 
to a level to cause the latex to coagulate* The 
coagulation temperature is normally in the range from 
30°C to 90°C depending on the specific formulation of the 
latex used. 

The coagulator is 12.5 metres in length which includes a 
1 metre long latex feed system at the inlet of the 
coagulator (10). The endless belt (8) extends around a 
drive pulley and a driven pulley located at the inlet and 
outlet of the coagulator (10) so that the belt (8) 
returns through the coagulator (10). The belt is 
dimensioned to support a latex product width of 1.25 
metres and the belt is located up to 1.0 metres from the 
floor of the coagulator (10) . The belt specification and 
the support structure are designed so that the belt is 
flat and level over its complete length within plus or 
minus 0.1mm. The belt drive system is designed to ensure 
correct and consistent tracking of the belt (8) and 
provision is made to allow any inclination of the belt 
from the horizontal to be adjusted on site. 

The invention is not restricted to plant components of 
any specific size. For example, the width of the 
apparatus can be varied according to the required width 
of the product. The length of the coagulator (10) is 
determined by the required flow rate of the latex; the 
higher the required latex flow rate, the longer the 
coagulator (10) has to be. 

A liquid catch tray and a scraper are fitted around the 
drive pulley to collect and remove uncoagulated latex 



from the belt. A lightweight roller is fitted at the 
outlet of the coagulator to assist in removal of 
uncoagulated latex from the belt. This roller is 
designed for easy removal to allow access for cleaning 
the catch tray and scraper. A belt cleaning unit is 
provided, and this unit is designed so that the belt (8) 
can be replaced without removing any other part of the 
apparatus. An illuminated viewing port is fitted to the 
coagulator so that the coagulation process can be 
examined. 

A stretch unit (12) consists of an endless conveyor belt 
(14) coated with PTFE. The belt (14) is dimensioned to 
accommodate a product width of 1.25 metres. The belt 
(14) travels around a drive pulley and a driven pulley 
which are designed to ensure correct and consistent 
tracking of the belt. The invention is not restricted to 
plant components for handling a specific product width. 

A pneumatically-operated nip roller is located above the 
driven return roller of the belt (14). 

In operation, the belt (14) of the stretch unit is driven 
at a higher speed than the belt (8) of the coagulator 
(10) so as to increase the speed at which the coagulated 
rubber leaving the coagulator (10) is conveyed. This 
speed increase of the coagulated rubber stretches the 
rubber so as to increase the surface area of the rubber 
thereby reducing the time the rubber takes to dry. 

The stretched rubber is then conveyed into a drying unit 
(16) containing three endless conveyor belts (18), (20) 
and (22) located one above the other. All three belts 



have an open mesh to improve the drying rate of the 
rubber;- and are coated with PTFE. The three belts are 
dimensioned to accommodate a product width of 1.25 
metres, and the drying unit (16) is designed so that all 
three belts can be replaced without having to remove any 
other part of the drying unit. 

The three belts each pass around their associated drive 
pulley and driven pulley, and the belt drive system is 
designed to ensure correct and consistent tracking of the 
belts . 

The coagulated rubber leaving the stretch unit belt (14) 
passes onto the inlet of the upper drying unit belt (18) 
which travels in a clockwise direction to deposit rubber 
from its outlet end onto the inlet end of the 
intermediate belt (20) which travels in an anti-clockwise 
direction to deposi-t the rubber- from its- own outlet end 
onto the inlet end of the lower belt (22) which travels 
in a clockwise direction. This lower belt 22 conveys the 
coagulated rubber to the outlet of the drying unit (16). 

The drying unit (16) uses a combination of microwave 
energy and hot air in the belt triple-pass system to 
reduce the final moisture content of the coagulated 
rubber to less than 1.5%. 

The drying belt (16) in this example of the invention is 
three pass, i.e. the coagulated rubber is passed in 
sequence over three belts located in series. The drying 
unit (16) could however have any odd number of belts in 
series. The important feature is that the coagulated 
rubber is retained in the drying unit sufficiently long 



to dry the "rubber .to a required level. - 

The dispenser (6) is a fully welded construction using 
stainless steel to ensure that there is no rusting that 
can lead to contamination of the product. 

To ensure the dispenser is easy to clean all surfaces 
that come into contact with the latex are coated with 
polytetraf luoroethylene (PTFE) (Teflon) . 

The dispenser (6) is set level across the width of the 
belt (8) on to which the latex is deposited. This has t 
be set up very accurately using a built-in levelling 
system, to ensure that, together with the constant flow 
delivered via a metering system, the correct thickness o 
product is achieved. 

The dispenser is moved from the" standby position to the 
ready position using a small compressed air cylinder. 

The design of the dispenser ensures that there are 
minimum restrictions in the system to provide an even 
flow to the product. This design, along with the flow 
and levelness of the system, is essential in giving 
accurate control to the thickness of the product. 

Microwave chokes are provided at both ends of the above 
units. These chokes are designed for a maximum product 
thickness of 150mm but they are adjustable to suit a 
minimum product thickness of 1.5mm. Microwave leakage 
detectors are fitted at both ends of each of the above 
units . 



The recirculating hot air system of ±he .coagulator (10) 
and the drying unit (16) is designed for automatic 
control at any temperature from ambient up to a maximum 
temperature of 100°C, and the warm-up time from ambient 
to maximum temperature will not exceed 15 minutes. 

Should the system be capable of generating temperatures 
in excess of the required maximum then interlocks must be 
provided to prevent this taking place. The control of 
the recirculating hot air will be carried out by use of 
variable speed fan. Distribution of airflow into the 
units must be such that it does not cause either the 
leading edge of the product to fall back upon itself or, 
specifically and of the upmost importance in the 
coagulator (10), a wave effect on the product surface. 
All units will be lagged such that the external 
temperature of any part of the units does not exceed 
40°C- All units will be fitted with access doors to 
facilitate access for cleaning. These doors will be 
interlocked to shut down the unit in the event of 
entering during operation, and to prevent the unit being 
started up unless all the doors are in position and 
locked. The interlocks will be wired for no auto- 
restart. In this embodiment of the invention the metal 
used will be stainless steel, grade 304L. Product 
sensors are fitted and linked to the microwave power 
system to provide automatic power adjustment during the 
start-up and shutdown, or any other breaks in production. 

The microwave heating process in the coagulator (10) has 
the following advantages :- 



(1) the temperature of the latex can be controlled with 



great accuracy, 



(2) the coagulation process time is significantly 
reduced as the microwave energy heats the water 
containing the rubber from within. In previously 
known processes the coagulation time could be up to 
several hours whereas in this process the 
coagulation time is less than five minutes, and 

(3) this process is energy-efficient when compared to 
previously known processes. 

The microwave heating process in the drying unit (16) has 
similar advantages to that of the coagulator (10) . The 
drying time in the drying unit (16) is less than 30 
minutes compared to more than 15 hours in a previously 
known process. 
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1- A process for the continuous coagulation and 

drying of rubber latex, the process comprising passing a 
stream of the latex through a coagulator to form 
coagulated rubber, introducing the coagulated rubber 
5 stream from the coagulator into a dryer downstream of the 

coagulator, and passing the coagulated rubber through the 
dryer to dry the rubber, in which the latex stream in the 
coagulator is heated by a combination of microwave energy 
and hot air to cause the latex to coagulate. 

10 2 * A process as claimed in claim 1 in which the 

coagulation temperature is in the range from 30°C to 90°C. 

3 * A process as claimed in claim 1 or claim 2 in 

which the latex stream entering the coagulator has a 
thickness in the range from 1.0mm to 15.0mm. 

15 4. A process as claimed in any preceding claim in 

which the coagulated rubber in the dryer is heated by a 
combination of microwave energy and hot air to dry the 
rubber. 

5* A process as claimed in claim 4 in which the 

20 rubber is dried to a moisture content of less than 1.5%. 

6. A process as claimed in any preceding claim in 
which the latex stream speeds, rubber temperatures and 
microwave energy consumption are computer-controlled. 

7. A process as claimed in any preceding claim 
25 including stretching the coagulated rubber stream as it 



passes between the coagulator. and the dryer. ... 

8. A process as claimed in claim 7 in which the 
coagulated rubber stream is stretched by increasing the 
speed at which it is conveyed to the dryer. 

9. An apparatus for the continuous coagulation and 
drying of rubber latex, the apparatus comprising a 
coagulator, first feeding means to pass a stream of latex 
through the coagulator to form coagulated rubber, a 
primary heating means operable to provide a combination 
of microwave energy and hot air to coagulate the latex 
stream passing through the coagulator, a dryer to receive 
the coagulated rubber stream from the coagulator, second 
feeding means to pass the coagulated latex stream through 
the dryer, and secondary heating means to dry the 
coagulated rubber passing through the dryer. 

10. An apparatus as claimed in claim 9 in which the 
primary heating means is operable to provide a 
coagulation temperature in the range from 30°C to 90°C. 

11. An apparatus as claimed in claim 9 or claim 10 
in which the first feeding means is a conveyor belt. 

12. An apparatus as claimed in claim 11 in which 
the conveyor belt is coated with polytetraf luoroethylene 
(PTFE) . 

13. An apparatus as claimed in any one of claims 9 
to 12 in which the secondary heating means is operable to 
provide a combination of microwave energy and hot air to 
dry the rubber. 



14. An apparatus as claimed in any one of claims 9 
to 13 in which the second feeding means is a conveyor 
belt. 

15. An apparatus as claimed in claim 14 in which 
the second feeding means is a plurality of conveyor belts 
arranged so that the coagulated rubber is passed from one 
belt to the other. 

16. An apparatus as claimed in claim 14 or claim 15 
in which the or each belt is coated with 

polytetraf luoroethylene (PTFE) . 

17. An apparatus as claimed in any one of claims 9 
to 16 including a stretch unit to stretch the coagulated 
rubber stream leaving the coagulator for the dryer. 

18. An apparatus as claimed in claim 17 in which 
the stretch unit is operable to increase the speed at 
which the coagulated rubber stream leaves the coagulator 
and enters the dryer. 

19. An apparatus as claimed in claim 17 or claim 18 
in which the stretch unit comprises a conveyor belt to 
receive the coagulated rubber leaving the coagulator and 
to pass the coagulated rubber to the input of the dryer. 

20. An apparatus as claimed in claim 19 in which 
the belt is coated with polytetraf luoroethylene (PTFE) . 

21. A process for the continuous coagulation and 
drying of rubber latex substantially as herein described 
with reference to the accompanying drawings. 



22. An apparatus .for the continuous coagulation arid 

drying of rubber latex substantially as herein described 
and shown in the accompanying drawings . 



ABSTRACT 

A PROCESS AND APPARATUS FOR COAGULATING AND ^RXING L ATfiX 

A process for the continuous coagulation and drying of 
rubber latex includes feeding the latex onto an endless 
conveyor belt (8) which feeds the latex through a 
coagulator (10) . A combination of microwave energy and 
hot air raises the temperature of the latex causing it to 
coagulate in a coagulation time of less than five 
minutes. The coagulated rubber from the coagulator (10) 
is fed onto a conveyor belt (14) of a stretch unit (12) 
which stretches the rubber by increasing its speed of 
travel. The stretched rubber is then conveyed onto the 
upper belt (18) of a drying unit (16) . The drying rubber 
is passed from the upper belt (18) onto an intermediate 
belt (20) and then on to a lower belt (22) before leaving 
the drying unit (16). A combination of microwave energy 
and hot air in the drying unit (16) is used to dry the 
rubber to a moisture content of less than 1.5%. 



